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1. (Cuirently amended) A semiconductor imaging chip comprising: 

an array of active pixel sensors arranged in rows and columns , each of said active pixels 
sensors having a respective active pixel sensor signal value and an active pix el sensor 
reset value : 

an output terminal; and 

a plurality of multiplexed column buffer s, each of said plurality of m ultiplexed column 
buffers having a respective first p lurality of input terminals coupled to a respective first 
plurality of said columns , each of said plurality of multiplexed column buffers and a 
multipl e xor! flnlnmn buff e r output terminal coupl e d to fluid output t e rm mft k comprising: 

first, second, third and fourth memory elements; 

said first memory element adapted to store an active pixel sensor signal value for a first 
cpluipn Qf $aid array; 

said second m emory element adapted to and an active pixel sensor reset value for said 
first column of said arrav: 

said third memory element adapted to store an active pixel sensor signal value for a 
second column of said array: 
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said fourth memory element adapted to and an active pixel sen sor reset value for said 
second column of said array: 

a differential cain amplifier having respective first and second input terminals and a 
respective output terminal: 

said first input terminal of sa id differential gain amplifier being selectively coupled to 
one of said first and third memory elements: 

said second input terminal of said differential gain amplifier being selectively coupled to 
one of said second and fourth memory elements: and 

the output terminal of said differential gain amplifier being selectively coupled to said 
out put terminal of said semiconductor imaging chip. 

2. (canceled) 

3. (Currently amended) A semiconductor imaging chip in accordance with claim 1, 
wherei n each of said plurality of multiplexed column buffers multiplexed column touffef 
further comprises: 

a multiplexed bus driver amplifier having respective input and output terminals: 
09/772,267 -3- 1203 
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fifth and sixth memory elements: 

^ajd fifth memory element being selectively coupled to said o utput terminal of said 
differential gain amplifier to store a corrected APS pixel signal value output for said first 
column of said arrav: 

said sixth memory element being selectively coupled to said output te rminal of said 
differential gain amplifier to st ore a corrected APS pixel signal value output for said 
second column of said arrav: 

said input terminal of said multiplexed bus driver amplifier bein g sequentially coupled to 
said fifth memory and said sixth memory element s so as to sequentially output a 
corrected APS pixel signal value for said first column of said arrav followed bv a 
corrected APS pixel signal value for said second column of said array . 

4. (Currently amended) te-aA semiconductor imaging chip havinfr comprising: 

an array of active pixel sensors arranged in rows and columns^ 

a plurality of multiplexed column buffe rs each of said plurality of column buf fers being 
coupled to a group of columns, each of said plurality of column buffers comprising: 

respective firs t, second, third and fourth and s e cond m emory elements; 
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' I 

respective first, second, third, fourth, fifth, sixth, seventh a n d eighth lettffe-switches; 

a differential gain amplifier having respective first and second inpu t terminals and a 
respective output terminal : 

said first switch coupling said first memory element to a first column of said array of 
active pixel sensors; 

said second switch coupling said second memory element to q oooon d said first column of 
said array of active pixel sensors; 

s aid third switch coupling naid differ e ntial gain amplifier to ooid first m e mory el e ment; 
and 

said fourth switch coupling oaid differential gain am pl ifier to said uocond memory 
e l e ment. 

said third switch coupling said third memory element to a second column of said array of 
active pixel sensors: 

said fourth switch coupling said fourth memory element to said second column of said 
array of active pixel sensors: 
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said fifth switch coupling said first memory element to said first input terminal of said 
differential gain amplifier: 

said sixth switch coupling said third m e mory element to said first input ter minal of said 
differential gain amplifier; 

said seventh switch coupling said second me mory clement to said second input terminal 
of said differential gain amplifier: 

said eighth switch coupling said fourth memory element to said second inpu t terminal of 
said differen tial gain amplify 

5. (Currently amended) In a semiconductor imaging chip having an array of active pixel 
sensors arranged in rows and columns, and an output bus terminal, a plurality of 
multiplexed column buffe rs, each of said plurality of multiplexed column buffers being 
coupled to a group of columns, each of said plurality of multiplexed colu mn buffers 
comprising: 

respective firs t, second, third and fourth ond aocond memory elements; 
respective firs t, second, third and fourt h - end s e cond switches; 
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a differential gain amplifier having respective first and second inp ut terminals and a 
respective output terminal: 

a bus driver amplifier having respective input and output terminals; 

said first memory element bein g selectively coupled to a first column of said array of 
active pixel sensor s to store an active pixel sensor signal value for said first column: 

said second memory element being selectively coupled to said first column of said array 
of active pixel sensors to store an active pixel sensor reset value for said first column: 

said eeeettd -third m emory element being selectively coupled to a second column of said 
array of active pixel sensors to store an active pixel sensor signal value for said second 
column; 

said fourth memory element being selectively coupled to said second co lumn of said 
array of active pixel sensors to store an active pixel se nsor rese t value for said second 
column: 

said firs t and third switc hes selectively coupling said first and third m emory elements to 
said first input terminal of said differential pain amplifier during a first time intcrval bw 
driver amplifi e r ; 
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said second and fourth switches selectively coupling said secon d and fourth memory 
elements to said input terminal of said differential pain ampli fier during a second time 
interval: b us driv e r amnlifion and 

said output terminal of said differential gain amplifier being selectively co upled to said 
input terminal of said bus driver amplifier: and 

said output terminal of said bus driver amplifier being selectiyely coupled to said output 
bus terminal of said semiconductor imaging chip to sequentially readout corr ected active 
pixel sensor values for said first and second columns , 

6. (Canceled) 

7. (Currently amended) A multiplexed column buffer for use in a semiconductor imaging 
chip including an array of active pixel sensors arranged in rows and columns, said 
semiconductor imaging chip having an output terminal, said multiplexed column buffer 
comprising: 

respective first, second, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh 
and twelfth m e mory e l e m e nts switches : 

respective first, second, third, fourth, fifth and sixth s witohes memorv elements: 



09/772,267 -8- 1203 

PAGE 9/19 • RCVD AT 5/27/2005 11:29:33 AM [Eastern DayfigMTime] * SVR:USPTO-EFXRF-1/0 * ON1S:8729305 * CSID720 533 3266 * DURATION (mm-ss): 04*26 



Sent By: INTELLECTUAL PROPERTY LAW; 720 533 3266; May-27-05 11:49AM; Page 10 

a differential gain amplifier having respective first and second input terminals and a 
respective output terminal; 

a bus driver amplifier having respective input and output terminals; 

said first switch coupling said first memory element to a first column of said array of 
active pixel sensors; 

said second switch coupling said second memory element to the said first column of said 
array of active pixel sensors; 

said third switch coupling said third memory element to said-a_second column of said 
array of active pixel sensors; 

said fourth switch coupling said fourth memory element to said second column of said 
array of active pixel sensors; 

said fifth switch coupling said first memory element to said first input terminal of said 
differential gain amplifier; 

said sixth switch coupling said third memory element to said first input terminal of said 
differential gain amplifier; 
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said seventh switch coupling said second memory element to said second input terminal 
of said differential gain amplifier; 

said eighth switch coupling said fourth memory element to said second input terminal of 
said differential gain amplifier; 

said ninth switch coupling said fifth memory element to said output terminal of said 
differential gain amplifier; 

said tenth switch coupling said sixth memory element to said output terminal of said 
differential gain amplifier, 

said eleventh switch coupling said fifth memory element to said input terminal of said 
bus driver amplifier; 

said twelfth switch coupling said sixth memory element to said input terminal of said bus 
driver amplifier; and 

said output terminal of said bus driver amplifier being coupled to said output terminal of 
said semiconductor imaging chip. 

8. (Canceled) 

9. (Canceled) 
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10* (Currently amended) A semiconductor imaging chip comprising: 
an array of active pixel sensors arranged in rows and columns; 
an output terminal; aad 

a multiplex e d column buff e r having a plural i ty of input t e rminals and a rospoctivo output 
t e rminal, said multiplexed oolumn buff e r furth e r inoluding a diff e r e ntial gain amplifi e r 
s electively conn e ct e d to at least two of said plurality of input t e rminnla so aa to be 
multipl e x e d among at least two of said columns; wher e in 

said plurality of input t e rminal of said multipl e x e d column buffer is r e sp e ctively ooupl e d 
to said plurality of said columns and said multipl e x e d column buffer output t e rminal is 
coupled to oaid output t e rminal. 

a first multiplexed column bufifer having a first pattern cancellation circuit for providing a 
first corrected APS pixel signal value formed by the difference between an APS pixel 
signal value and an APS pixel reset value, said first multiplexed column buffer havingjat 
least two input terminals coupled to a first column and a second column resp ectively of 
said array of active pixel sensors, said firs t mult iplexed column buffer having a respective 
output terminal to sequentially provide a corrected APS pixel signal value for said first 
column and a corrected APS pixel .signal value for said second column: 
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a second multiplexed column buffer having a second pattern cancellation circui t for 
providing a second corrected APS pixel signal value formed bv the difference between an 
APS pixel signal value and an APS pixel reset value, said second multiplex e d column 
buffer having at least two input terminals coupled to a t hird column and a fourth column 
respectively of said array of active pixel sensors, said second multiplexed colum n buffer 
having a respective output terminal to sequentially provide a corrected APS pixel signal 
value for said third column and a corrected APS pixel signal value for said fourth 
column: and 

said output terminal of said first multiplexed column buffers being sequentially coupled 
to said output terminal of said semiconductor imaging chip and said output terminal of 
said second multiplexed column buffers being sequentially coupled to s aid output 
terminal of said semiconductor imaging chip so as to sequentially readou t corrected APS 
pixel signal values for said first, second third and fourth columns of said array of active 
pixel sensors at said output ter minal 

11. (Canceled) 
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